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[57] ABSTRACT 

A percutaneous access device includes a body having a 
horizontal disc-like base flange and a frusto conical 
projection extending centrally upwardly from one side 
of the base flange. An elongate flexible tube extends 
loosely through a bore through the projection and base 
flange and is sealingly bonded to the body adjacent the 
bottom of the bore. A coating of a silicone-polycarb on- 
ate is applied to the outer surface of the projection and 
is formed with a multiplicity of microscopic pores to 
facilitate the bonding of dermal cells to the device upon 
implantation. The body is of a relatively soft, flexible, 
biocompatible material so that the device absorbs forces 
tending to displace the implanted device. 

3 Claims, 1 Drawing Sheet 
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found to be very poorly adapted to the formation of 

PERCUTANEOUS ACCESS DEVICE microscopic pores of the desired diameter, depth and 

^ _ density, at least by economically feasible techniques. 

BACKGROUND OF THE INVENTION Third, construction of the PAD as a one-piece member, 

I, Field of the Invention 5 to avoid the first problem referred to above, seemed to 
The present invention is directed to a percutaneous require the culturing of a derma] layer over a far larger 

access device adapted to be implanted within a patient area of the PAD than would be necessary. 

on a long-term basis. present invention is directed to a PAD especially 

II. Description of the Related Art designed to be constructed from a soft, resilient material 

Percutaneous access devices (hereinafter PAD) are 10 which microscopic ^ for fending a Iayer of 

employed to provide a through- the-skin coupling or . , . # , r*u lun u 

kit„,~„ «« ~ ■ j '.u. ;JT i„ . a dermal cells to the external surface of the PAD may be 

connection between an organ or device implanted - . * «_ . 

within the human body and some external device as, for formed over a minlmum «■ n0 lar *er than that essen- 
example, to introduce or withdraw fluids from the pa- dall > r ^ired. The PAD is also constructed to mini- 
tient's body or to establish electrical or pneumatic con- 15 ™** displacement of the PAD relative to the patient's 
nections to an implanted device, such as a dynamic s ^ n by movement of external leads or conduits con- 
aortic patch of the type disclosed in U.S. Pat. No. nected to or passing through the PAD. 
4,630,597. The PAD must protrude through the skin cttmmapy of tvtp tmvpmtiom 
and, as set forth in more detail in U.S. Pat. No. SUMMARY OF THE INVENTION 
4,634,422, a primary concern is that of preventing the 20 In accordance with the present invention, a PAD is 
development of infection which is prone to occur at the constructed from a body of a relatively soft, resilient, 
opening in the skin through which the device projects. biocompatible material, such as silicone. The PAD 
U.S. Pat. No. 4,634,422 is directed to a PAD and im- body is fonned ^ a 0 „e. p iece member having a hori- 
planting technique which achieves a firm bond between zonta „ di d disc . Hke base fl whh ^ { j 
the underlying dermal layer of the skin and the project^ 25 . ' jl^. „ nr% „ in , Kf - Jf a , . ^f. „ 
ing portion of the PAD to prevent down growth of the P ro J ect on pr °^ tmg U P wardly / r0 * » a °f ^ loc * t10 " 
epidermal layer of the skin to prevent marsupialization * the io *? b f e * vert,cal « te u nds 
of the PAD and to prevent sinus tract formation caused downwardly entirely through the projection and base 
by epidermal cell proliferation. The PAD of U.S. Pat. flan 8 e > and an elongate flexible tube of an outer diame- 
No. 4,634,422 includes a removable sleeve which, when 30 ter less than that of the inner diameter of the bore 
assembled on the PAD, forms that portion of the exter- through the body passes through and projects from 
nal surface of the projection which passes through the both the top and bottom of the bore. The tube is bonded 
dermal layer. In preparation for implantation, this to the body at the bottom of the bore so that the portion 
sleeve is removed from the PAD and its external sur- of the tube which extends through the projection is 
face is formed, by nuclear bombardment, with a plural- 35 spaced from the side walls of the upper portion of the 
ity of tiny pores. A coating of dermal cells is then cul- bore. 

tured on this porous surface by techniques described in ^ projection is provided with a coating of a co- 

U.S. Pat. No. 4,634,422, this dermal cell coating grow- , of silicone and polycarbonate, th i s coating 

ing into the pores of the sleeve surface to firmly me- ^ing susceptible to the formation of microscopic bores 

chanically bond the coating to the sleeve surface. Upon 40 . ■ 4 ? , . . . # . ... , . / , . 

reassembly of the sleeve on the PAD and implantation b / th f" Uc1 ^ r c ba ' CtChmg tCChmqUC 

of the PAD into the patient, the dermal cells of the de !P nb ? d l " 1 U S ' Pat ' No ' 4 * 63 *' 422 - t ( . 

patient will bond to those of the dermal cell coating on Tne flexi0le tube P rovldes a through-the-skin passage 

the sleeve within a relatively short time to form a bar- which ma y employed either as a fluid conducting 

rier layer, preventing down growth of the epidermis 45 passage to introduce or withdraw fluids from the pa- 

along the side of the sleeve. tient's body or may constitute a passage through which 

While the PAD and implantation techniques de- electrical leads, wire guided instruments, etc. may be 

scribed in U.S. Pat. No. 4,634,422 present several major passed. By extending the tube for some distance from 

advantages over prior art devices, the sleeve employed the projecting portion of the implanted PAD, and an- 

is of a rigid material. In those applications where the 50 choring the tube end to the patient's body, forces ap- 

PAD was employed as a plug-in connector to external, plied during the connection or disconnection of external 

electrical or pneumatic devices, rigidity of the project- devices may be isolated from the PAD. 

ing portion of the PAD was, to some extent, desirable. The copolymer coating of the PAD provides a base 

However, rigidity of the projecting portion of the PAD upon which a coating of dcnna] ^ may ^ cu ] ture d 

made it more likely that tearing of the bond between the 55 b the tech niques described in U.S. Pat. No. 4,634,422, 

PAD and dermal layer would occur if the projecting ^ a culture and tra chainber of the ^ 

portion of the PAD or external leads connected to it ^^w*^ ;„ ti c o^i^ot;™, a-j/iia/iii m+a 

were inadvertently struck or displaced relative to the * n ** d J Lj A a PP llcatl0n Scr No - 07/116/311 filed 

skin as by an involuntary movement of the patient. * ' ' . . . . . .„ • 

Forming of the projecting portion of the PAD of a 60 0ther objects and features of the invention wiU be- 
relatively soft, resilient material was not thought practi- come »PR"*rt by reference to the following specifica- 
cal for several reasons. First, suitable biocompatible tl0n and to the drawings. 

materials of sufficient softness and resiUency, if con- BRIEF DESCRIPTION OF THE DRAWINGS 
struct ed as the sleeve of the PAD of U.S. Pat. No. 

4,634,422, would be extremely difficult to handle and 65 FIG- 1 is a perspective view of a PAD embodying the 

manipulate after the dermal layer cell had been cultured present invention, with certain pans broken away; and 

on the sleeve, particularly in the step of assembling the FIG. 2 is a cross-sectional view, taken on a central 

sleeve upon the PAD. Second, such materials were vertical plane, of the PAD of FIG. 1. 
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DESCRIPTION OF THE PREFERRED P^. The external portion of tube 18 only a portion of 

EMBODIMENT which is shown, may be of whatever length is desired. 

The tube forms a conduit for the passage of fluid, elec- 
The PAD disclosed in the drawing includes a one- trie leads, guide wires, etc., dependant upon the applica- 
piece molded body designated generally 10 of a rela- 5 tion. Couplings or electrical connectors may be 
lively soft, flexible and resilient biocompatible silicone mounted at the external end of tube 18 at some distance 
material formed with a disclike base flange 12. An from the PAD itself> effectively isolating the 

integral upwardly extending projection 14 is formed at PAD from any disturbance during the connecting or 
ISl^LlT^^i^ T } 2 "? f f0JeCtS UP ~ ■« di ^ecting of connectors or couplings. As indicated 

* »Ta2* hi ?k uTf , P n? age ? 10 in FIG - 2 > Projection 14 is of tapered cross section 
bore 16 extends downwardly through^body 10 from the which narrows F toward its open out £ ^ to ide a 

^SAnra W,? v T ° f b f 6 Progressively decreasing resistance to flexing move 

SSL ^mSS^ 18, T ^ ^ >5° ment as mdicated * br <* en in 2 in the event 

be of a suitable biocompatible silicone, ex ends coaxial y the externaJ ion of the tube ^ . b madvertently . 

entirely through central passage 16 and is permanently 15 lateralIv disced * mauvencnuy. 

bonded to body 10 by a suitable bonding material 20 at . ^T^L^^t „r <u • u u 

the lower end of passage 16. As best seen in FIG. 2, the JSLT^iSS^Ti ^T" 

outer diameter of tube 18 is substantially less than the XX 7 * *5S? ? 

inner diameter of passage 16 so that a clearance exists SJSJ^aT^ em ^ im f. nt ma * * mod J fied ; 

between the tube and passage throughout substantially 20 ™Z ?Z X descnpt, ^ is \° * consld ' r 

the entire portion of the tube within projection 14. exemplary rather than limiting, and the true scope of the 

The exterior surfaces of base flange 12 are covered by m ^ n Vi UOn 18 defined in the followin S cIaims - 

a layer of Dacron velour material, as at 22, 24. Suitable , * at 1S c,aimed IS: 

material for this purpose is commercially available. 1. A percutaneous access device comprising a body of 

. When the PAD is implanted in a patient, base flange 12 25 f ""f 1 ^ . soft ' flexibIe ' biocompatible material, said 

is disposed beneath the skin and the fibrous textured body mcludm S a generally horizontal base flange and a 

surface of the velour provides a surface into which projection projecting vertically upwardly from the top 

body tissues may grow and interlock to stabilize the of said base flan 8 e » said bod y having a bore extending 

PAD. vertically through said projection and base flange, an 

A coating of a silicone-polycarbonate copolymer is 30 elon gate, flexible hollow tube, having an outer diameter 

bonded to the outer side of projection 14. The polycar- less than the inner diameter of said bore, extending 

bonate component of this copolymer provides a surface through said bore and projecting outwardly from the 

which can be indented with a multitude of microscopic opposite ends of said bore, a clearance between said 

pores by a nuclear bombardment and etching process as tuDe and DOre « said clearance extending throughout 

described in U.S. Pat. No. 4,634,422. As described in 35 substantially the entire portion of said tube within said 

greater detail in that patent, the microscopic pores pro- projection, and bonding means sealingly bonding said 

vide a surface into which dermal cells can grow to form tu *>e to said body adjacent only the bottom end of said 

a multicell layer of dermal cells mechanically bonded to bore, said tube being capable of flexing movement rela- 

the PAD. Culture and transport devices, such as those tive to said body within the upper portion of said bore, 

disclosed in U.S. patent application Ser. No. 40 2. The invention defined in claim 1 wherein said pro- 

07/1 16,31 1, permit the culturing of cells on the micro- jection is of a frusto conical configuration and said bore 

porous surface of band 26. is of a constant diameter whereby the flexibility of said 

Referring particularly to FIG. 2, when implanted in projection progressively increases toward its upper end. 
the patient, the base flange 12 of the PAD underlies the 3. The invention defined in claim 1 wherein said ma- 
patient's skin indicated in broken line at S, while the 45 terial is a silicone, and a coating of a silicone polycar- 
projection 14 of the PAD projects outwardly from the bonate copolymer is bonded to the exterior of said pro- 
skin. That portion of tube 18 which is implanted in the jection adjacent its lower end. 
patient is implanted at the time of implantation of the * ♦ * * • 

50 



55 



60 



65 



05/12/2004, EAST Version: 1.4.1 



